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Bsenenne

Cranmapt MDK 61000-3-2—94 seisiercsa 9actsio crannapros MOK cepuu 61000 «DiextpoMar{ur-

Hasl COBMECTHMOCTb» CODJIACHO CJIEAYIOIIEl CTPYKType:

Yacte 1 OcHoBBHI

Ob6uee paccMoTpeHHe (BBelieHHE, yHIAMeHTANbHBIE TPHUHITUAIIG)

OnpeneneHus, TEpMHUHOIOTHS

Yactp 2 DneKTpoMarHuTHast 00CTaHOBKA

Omnucanue 3J1eKTPOMarHUTHOM o6CcTaHOBKHU

Knaccndpukanusa 31eKTpOMarHUTHOM 06CTaHOBKH

YPOBHM 3NEKTPOMarHUTHOM COBMECTUMOCTH

Yacts 3 HopMmsbr

HopMBI moMexoaMuccuu

HopME! ImoMexoycToiyuBocTH (B TeX Clydasix, KOrlla OHM He SIBJISIOTCS MpeMEeTOM PACCMOTPEHHUS

TEXHUYECKMMM KOMHUTETaMH, pa3pabaThiBaIOIUMK CTAHAAPTHL HA TIPOAYKIIUIO)

Yacts 4 MeTonbl HCIBITAaHUN Y U3MEPEHUH

MeTtonn! u3MepeHUH

MeToab! UCIIBITAHHI

Yacts S PykoBoncTBa MO YCTAHOBKE Y [TOMEXOTIOAARICHUIO

PykoBozncTsa o ycraHOBKE

PyxoBozcTBa 1o noMeXoIoJaBlIeHUIO

Yacre 6 O61uue craniapThl

Yacte 9 Pasnoe

Kaxzas yacth noapasfensieTcd Ha pasfesibl, KOTOpble MOTYT OBITh OIMyOIMKOBAaHbI KaK MEXIYHAPO.I -

HBIE CTaHOAaPThI b0 KaK TeXHWYECKHE OTIETHI.

YKaszaHHBIE CTAHAAPTH M TEXHWYECKUE OTYETHl GYayT ONyGIMKOBAHEI B XPOHOMOTUYECKOM IOPAIKE

M COOTBETCTBEHHO I[TPOHYMEPOBAHBI.

Hacrosiuast gactb MpencTaBisAeT coboit CTAHAAPT DJIEKTPOMATHUTHOU COBMECTUMOCTH, pacrpoctpa-

HsIOLUIMiics: Ha FPYIITY OTHOPORHOM ITPORYKIIMH.
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TOCT P 51317.3.3—-99
(MK 61000-3-3—94)

FTOCYIAPCTBEHHBN CTAHJHAPT POCCUMCKOW OEIAEPAIIUN

CoBMeCTHMOCTE TEXHHYECKHX CPEICTE 3NEKTPGMaruMTHAS
KOJEBAHNMA HAITPSKEHWA U ®OJIMKEP, BBI3bIBAEMBIE TEXHUYECKUMM

CPEACTBAMM C 1TOTPEBJISEMBIM TOKOM HE BOJIEE 16 A (B OMHOW ®A3E),
MOIKIICYAEMBIMUN K HU3KOBOJbBTHBIM CUCTEMAM BJEKTPOCHABXKEHWA

HopMbi 1 MeTOAbI MCOLITAHHE

Electromagnetic compatibility of technical equipment Voltage fluctuation and fliker impressed
on low-voltage supply systems by equipment with rated current <{6 A. Limits and test methods

Jlara ssepenns 2002—01—01

1 Ob6aacrp npumeneHus

Hacrosiinuit ctangapt pacnpocTpaHaeTcs Ha JAEKTPOTEXHUYECKUE, BACKTPOHIIBIE U PAOUOINEKMPOli-
Hble U3JIJIMst WM annaparypy ¢ notpebisieMbiM TOKOM He Oonee 16 A B ofnton dase, NOAKIIOYAEMBIE K
HHU3KOBOJIbTHBIM PACTIPEAEAUTENLHBIM 3/1eKTpAYecKMM ceTsIM dactoToi S0 Tl HOMUHAILHBIM Harpsixe-
HueM dasza-neitrpans ot 220 no 240 B (zanee B Texcre — TeXHUYECKUE CPCICTBA).

CraHmapt ycTaHaBiMBaeT HOPMBl U3MEHEHUN HAMPSDKEHMUS, KOTOPHIE MOTIYT ObITh CO3lAHbl TEXHU-
yeckuMu cpenictBaMy (TC) TIpu MCTIBITAHUSIX B PEITAMEHTHPOBAHHBIX YCIOBUSX, U CONEPXKUT YKA3AHUA T10
MeToAaM OLIEHKM.

IIpu cobarodenuls HOpM, YCMAHOBAEHHBIX HACMOSUUM CMAHOADMOM, C0ANCHA 0DeCneMueanmbCs 3AeKmpo-
MACHUMHAR COBMECHUMOCMb HUSKOBOABMHBIX PACHPEOeALMEAbHbIX INCKMPUYECKUX cemell i NOOKAUAeMbIX K
num TC 6 wacmu konebanu Hanpaxcerus u gauxepa, cozdasaemvix TC.

Yemanoenennvie Hacmoawum cmaHoapmom HOpmbi JOAXCHbI Obimb npugedensl @ CMaHdapmax U mexu-
ueckou dokymenmayuu Ha TC KoHKpemHoeo euoa (muna).

HcrbiTaHus B COOTBETCTBU Y C HACTOSILMM CTAKIAPTOM SIBJISIKOTCSI TUITOBBIMU (UCTILITAHUSIMU OJTHOTO
Wiy HecKonbKux 06pasiuoB TC, M3rOTOBAEHHBIX B COOTBETCTBUH C ONPE/IEIEHHON TEXHUYECKON JOKYMEH -
Tauuel, UMELIHUX WICHTUYHBLIE XAPAKTCPUCTUKM, C 1IEIbIO TOATBEPAMUTH COOTBETCTBUE TPeGOBAHUSIM
HACTOSIUIErO CTaHA4pTA).

Tpumeuwarnue — lra nompeGHocmell SKOHOMUKU cmpanbl onpedenenue ucnoimanut — no FOCT 16504,

YcnoBusi mpoBeneHust vcnblTaHU TC HEKOTOPBIX BMIOB YCTAHOBJIEHbI B NPWIOXKEHMM A, cxema
UCTIBITATENLHON YCTAHOBKY MPUBEEHA HA PUCYHKE 1.

[TpuMeyaHus

! HopMbl, yCTAHOBNIEHHBIE B HACTOSILLEM CTAHAAPTE, OCHOBBIBAIOTCS HA OLIEHKAX 803kl (UiKKepa, Hab/MIonaeMOTo
1IpY MCHOJIb30BAHUM JlaMIl HaKajlMBAaHMA ¢ OMCIMPAIbHBIMU HUTSMMA HanpsikeHueM 230 B M mourHocrtsio 60 Br,
BbI3bIBAEMOTO KO)IeOAHUSIMY TIUTAIOLLErO Hanpsxenus. s CUCTeM ¢ HOMUHANBLHBIM HamnpsokeRreM Qaza-HelTpaib,
MeHnuM 220 B, u/nmm vacroroitr 60 't HOpMbI B cXeMa MCTIBITATENIbHOM YCTAHOBKM HE PACCMATPUBAINCS.

2 Cneunanbheie TC, He MMeIOLIME IHPOKOH chepbl TPUMEHCHUSE, CXEMHO-KOHCTPYKTUBHbBIE PELIEHUS] KOTOPBIX
He TI03BOJISAIOT ODecrne4yuTh COOTBETCTBME HOPMAM HACTOSHIENO CTAHAAPTa, MOTYT IIOUIEXaTb OTPaHUUYEHUsAM B

YCTAHOBKE M TpC60BaTb paspeleHUd HEProcHabXamx OpraHu3alMi repejl NOJKIIONEHUEM K DJEKTPUYECKUM
CETAM.

Pykosojctso 1o oueHke ykaszaHHbix TC nipusesicHo B [/].

Tpebosanusn nacmosuwezo cmandapma A6AAHOMCA 00A3AMEALHBIMUL.
Codepxcanue cmandapma MIK 61000-3-3—94 Habpano npamewm wpugmom, donoanumesnoie mpe6o-
sanus x cmandapmy MIK 61000-3-3, ompasxcarouue nompebocmi SKOHOMUKU CIMPAHbL, — KYPCUGOM.

Hsxamme opmmamnoe
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2 HopmaruBHbIe CCHLIKH

B Hacmoswem cmandapme ucnonviogeanst cebiaku Ha [ 1]—[4], a makace caedyrowue cmandapmu::

TOCT P 8.568—97 locydapcmeennas cucmema obecnetenus eOuHcmea usmeperui. Ammecmauyus ucnoi-
mamenviozo 060pydoeanun. OCHOGHbBIE NOAONCEHUSA

TOCT 13109—97 Dsexmpuueckas snepeus. CoeMecmumocms mexnu1eckux cpeocme 3AeKmpomMazHum-
Hast. Hopmel kauecmeq 3aexmpu4eckoil sHepeul 8 CUCMeMax NeKmpoCHAOHCeHus 001eco Ha3Havenus

TOCT 16504—81 Cucmema cocydapcmeennsix ucnsimarui npodykyuu. Hensimarus u KoHmpoas Kaue-
cmea npodykyuu OCHOBHble MepMUHbL U ONpedeneHUs

TOCT 22261—94 Cpedemea usmepenuil 31eKmpuveckux U MAeHUMHbIX geaudun  Obujue mexnuyeciue
yeaoeus

TOCT 2387588 Kauecmeo anexmpuueckoli snepeuu. Tepmunvt u onpedenerus

TOCT 30345.4—95 (MOK 335-2-7—93) bBezonacnocms 6bimosbix u auanoeudnsix 3AeKmpudeckix npu-
bopos onoanumenvhvie mpebosanus K cCMUpaAbhviM MauuHam

TOCT 30372—96/TOCT P 50397—92 Cosmecmumocmv mexHUMecKux cpedcmas >AeKmpomacHUmHas.
Tepmunbt u onpedeaerus

TOCT P M3K 335-1—94 Bezonachocmb 66imo6bix U aHAAOUMHBIX 21eKmputecKux npubopos Obuiue
mpe6oganus u MemoObl UCHbIMAHUL

TOCT P 51317.4.15—99 (MIK 61000-4-15—98) Coemecmumocmsv mexsHuueckux cpedcme snexmpomaz-
numnas. Oauxepmemp. Texnuweckue mpeboganusn u memodst ucnstmaniii

3 Onpenenennst

B nacmoswem cmandapme npumensiom mepmunsl, yemanoenennsie ¢ FTOCT 16504, TOCT 23875, 'OCT
30372/TOCT F 50397, {3]. a makace caedyrowue:

3.1 Orubamowias cpelHeKBaAAPATUYHBIX 3HAUYEHUU HampsxeHus U(t) — cmynenuamasn epemennasn
@yHKyus, 06pa3ceanHas CPedHeKeadPaAMUMHBIMU 3HAUEHUAMU HANPANCEHUA, OUCKDEMHO ORPeOeAeHHbIMU Ha
Kaocoom noaynepucoe HanpaxceHus 0CHO8HOU yacmomsi (PUCYHOK 2).

3.2 XapakTepucTuka uaMeHeHMA HanpsikeHnst AU(t) — dyHKLUMs BpeMeHH, oTipedesieMas uaMeHe-
HUSIMY CPeIHEKBAAPATUYHBIX 3HAYCHHUI HAIPSKEHUS MEXIY MHTepBaNTaMU BPEMEHM, KOrAa HalpsiXeHHe
HEW3MEHHO, 10 KpaiiHel mepe, B TeueHue 1 ¢ (cMm. 4.2.3 1 pucyHoK 2).

3.3 MaxcuManbHoOe M3MeHeHue HanpsxeHusi AU, . — pa3sHOCTb MEXAY MAKCHMMAMbHbIM W MHHK-
MAlbHBIM 3HAYEHUSIMU XaPAKTEPUCTUKM U3MEHEHUS HANPSLKEHUS (PUCYHOK 2).

3.4 VYcraHopuBLIeecs U3MeHeHue HampsoxeHUs AU, — pashHocTs MEXAY ABYMsl CMEXKHBIMU YCTAHO-
BUBIUMMMCS. 3HAYCHHUSIMYU HAMPSKEHUS], Pa3feNeHHbIMU, 1O KpaitHeid Mepe, OXHWM 2HAYEHUEM XapakTe-
PUCTUKM U3MCHEHMST HATIPSIKeHHs (PUCYHOK 2).

NMpumMeyanue— OnpegencHus 3.2—3 4 oTHOCHTCA K aBCOMIOTHBIM 3Ha4€HUAM Ga3HbIX HaNpsxeHuit. s
OTHOINEHUH BennunH 3.2—3.4 K HOMUHANbHOMY 3HayeHW10 dazroro Hanpsikenus U, B MCMLITaTeNbHOM YCTAHOBKE
st uenbiTanui TC (prcyHok 1) NnpHMEHAT TEPMUHBL

- XapaxTepuCTHKAa O1HOCHUTENBHOIO M3MEHEHHUA HanpskeHus d(t) (onpeneneHue 3.2),

- MakCHMMajIbHOE€ OTHOCUTENbHOE H3MEHEHHE HanpaxeHus dp,,, (onpeneacHue 3.3),

~ YCTAaHOBHBLUEECS] OTHOCUTENIBHOE H3MeHeHUe HanpskeHus d; {onpeneneHue 3.4).

TlosicHenms yKasaHHBIX TEPMHMHOB AaHb HA PUCYHKE 3

3.5 Konebanus HanpspkeHNs — cepusi MI3SMEHEHHIA MM HENPEPbIBHOE M3MEHEHME CpeHEKBANpaTHY -
HOTO 3HAYEHMs] HaMPSKEHMS.

3.6 ®mukep — cysexmusnoe 60CNPUSMUE 4eA08CKOM KOACOAHUU C8EMOE020 NOMOKA UCKYCCMBEHHbIX
UCTMOYHUKO8 OCGOULCHUS, BbI3GAHHOE KO0AeDAHUAMU HANDANCEHUA 6 INeKMPUMECKOU cemu, numaiwoweii 3mu
UCMOYHUKU.

3.7 Kparkospemensas no3a dnukepa Py — KoguyecTsenHas XapakrepucTka (pimkepa 3a Kparkui
repyuos BpeMeHU (HECKONBEKO MUHYTY; 3HaYeHue P, = | COOTBETCTBYET NOPOTY BOCHPUSTASA.

3.8 JUmrenbHast mosa ¢amxepa Py — KoJIMYecTBEHHAs XapakTepucruka ¢idkepa 3a IIATEIbHbIH
NICpHON BpeMeHHU (HCCKOJIbKO HacoB), OLEHMBAEMast C UCIIONBb30BAHNUEM TIOC/IEAOBATENBHBIX 3HAYEHHUIT P

3.9 ®:omkepMeTp — CPeNCTBO U3MEPEHUIT KAKHX-JIHGO KOJTMYECTBEHHDIX XApaKTEPUCTUK (PIUKEpA.

MMpumMedanue— OGHYHO NiMepsioT Py 1 Py
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3 1V BpeMn Bocnpustiiisl QIUKER §; — MUHEMEIBHOP §P2iA 108 CYRReR MUGHNE0 8OCN[LAIMIUT HEA08EKOM
KOAPDUHRILI C8eMOB020 NOMOK., BEIZBARHBIX KGACCEHUSMU HANPAICHUA UnNPeveneHHOl (hopMbn

4 Onenka kojedaunii HANPSURERAA B 1036l $auKepa

4.1 Ouenka OTHCCHTEIbHbIX M3MEnenuil nanpsukenns d

OcHOBOH Ui oUeHKM (uiMKepa ABIKETCS (GopMa KPUBONW H3MEHCHUS HATIPSIKEHUS Ha 3aKUMAax
ucnpityemoro TC (UTC), 1. e. pazaocrs AU Mexny IByMsl 110CICA0BATEIbHBIMY 3HAYEHUSIMU orHbawuei
CPENHEKBAAPATHYHLIX 3HAYenU dasHbix HanpaxeHuit U(t,) u U(t,):

AU = U(t)—Uy) ny

3Hayenys orubaiouiedl cpeqHeKBaAPaTUYHBIX 3HadeHui vanpsikenust U(ty) v U(t;) Z0nxHbI GbITh
U3MEpPeHbl I paccyuTadpl. [Ipu onpeacieHUy 3HAYCHUH OrMSAGILEN CpEUHEKBAIPATUYHBIX JHATCHH I
HATIDSEKEH U © UCHOBR30BAHHEM OCLIIDIOTDaM MBI HeoOXONMMO IIPUHUMATh BO BHUMAaliKe JII00bie HCKAXKe-
Hust HOPMbl KPMBOUM, KOTOPbIE MOTYT uMeTbh MecTo MameHenue Harpsikeliud AU ofycnosieno usMere-
HUEM 1AACHUS HANPSXKCHUSE HA CTAHAAPTHOM [IOJHOM COMPOTUBACHUM 7, BLI3BAHHOM HU3MCHCHUEM
notpebisiemoro UTC KoMnnekcHoro Toka oCHOBHOM YactoThi Al, AL, u Al npeacraBusiiot coboit coot-
BETCTBEHHO AKTUBHYIO M DEAKTHBHVIO COCTaBJIAIONIME U3MEHEHUSI KOMILIEKCHOTO ToKa Al.

AL=AT—jAL =1()-1(). 2)

Mpumevanmunasa

I 15 MMeeT NOJOXKHTENLHEIA 3HAK AN 3aMa3ablBAIOIIMX TOKOB H OTPHLATEAbHLIM — 11 ONEpeXaroliX TOKOB.

2 Ecnu rapMoHWYecKue cocTarimsiiomue TokoB 1{ty) ¥ 1(ty) cocrarnsior menee 10 %, BMecTO cpenHekBanpany-
HbIX 3HaYEeHHEII TOKOB OCHOBHOH 4ACTOTbl MOXeET Oblfb MCIIONb30BaHO CPEIHEKBAIPATHUYIHOE 3HAYCHUE obuero 10Ka.

3 [I5st ofHOoda3HbBIX ¥ CHMMeTPHUHBIX TpeXdasHbix TC naMcHenne HanpsukeHUs AU MoxeT ObiTh MpHOAMXKEH110
onpejencHo 1e popMyne

AU=JAT,R+A I X], (3)

rae Alp, AIq — aKTHBHAS W PEAKTHBHAs COCTaBJAIONIMNE U3MEHEHHS KOMIUIEKCHOTO ToKa Al;
R, X — 371€MEHThI CTAHAAPTHOrO MOMHOrO COMPOTHURNCHUA Z {CM. PUCYHOK 1).
OTHOCUTEIbHOE U3MEHEHME HAIIPSLKEHUs BEIMUCASIOT 1o ¢hopMylic

_aU 0)
d~U

n

4.2 Onenka KpaTKoBPeMeHHO# Jio3pt himkepa P,

Kpamkospemennyio do3y gauxepa P, onpedeasiom & coomeemcmeuu ¢ memoouxol, npueedennol 8
TOoCT 13109.

B tabnuue | npuBeneHb! aTbTEPHATUBHLIE METONBI OLIEHKM Py IUis1 KoneOGaHmii HaNpsSKeHUA pasind-
HOTO BUIA.

TaGnuua 1

Bun koneGanuit Hanpsxeuus MeTon oueHku P

Konebanus HanpsxKeHysi NPOU3BOABHOTO BMAA Henocpencrsennoie n3MepeHnst

KonebGanus HanpsikeHusl NMPOU3BONLHOIO BUIA, /U KOTOPHIX| MoaenuposaHHe
onpeaensercs 3nadyeHue U(t) HenocpencreeHHbIE H3MEPEHHS

Orubaiolas CpeJHEKBAaAPaTUYHBIX H3MEHCHUI HamnpsKeHHs | AHAIMTHYECKHIA METOl
COOTBETCTBYET DpUCYHKaM 5—7 TIpH 4acToTe TOBTOpeHusi| MoaeaupoBaHue
konebaHuii MeHblue 1/c HenocpeacreeHnpie H3MepeHus

H
!
Orubaoniasl M3MeHEHWI HANPSXKeHNS UMeeT GopMy MeaHapa Hcnons3onarue kpuBoi Py = | Ha pucyiike 4 |

J
3
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421 OnuxepMerTp

s xonebGaHWil HaNpsOKeHUsT TTPOM3BOJIBHOTO BHUAA OIIEHKA MOXET GbITh OCYUIECTBIIEHA TyTEM
HEMOCPEICTBEHHBIX W3MEpPEeHUN € Hcroyib3oBaHmeM GIMKepMeTpa, YAOBAETHOPSIOILEro TPEOOBAHUSIM,
ycraHopJieHHBIM B TOCT P 51317.4.15, noaxmodaeMoro TakK, KaK ykaszaHo B pasaeie §. IlpuMenenue
(QMKepMeTpa SIBISIETCS 3TAJIOHHBIM METONOM OLIEHKH cooTBercrBusi TC HOpMam, YCTAHOBIEHHBIM B
HACTOSILIEM CTaHAapTe.

Cepmucpuxayuonnsie ucnsmarnus TC na coomeéemcmeue nopmam aukepa, ycmano8AeHHBM 8 HACMOAULEM
cmanoapme, OCYUECMENSOM ¢ NpuUMeHeHueM Quuxepmempa.

422 MonenupoBaHHUE

B ciyyae, Korma W3BeCTHA XApaKTEPMCTHKA OTHOCHTENBHOro W3MCHeHMs HanpstxeHws d(t), mis
oueHKY P, MOXeT ObITh NIPUMEHEH METO MOIEIMPOBAHUS C MCMOIb30BAHUEM KOMIThIOTEDA.

423 AHAaTUTHYIECKUNH METOJN

JUtd KpMBBIX USMEHEHMN HAMPSDKCHUS HEKOTOPHIX BUWIOB, MMOK43ANHBIX HA pcyskax 3, 6 u 7
3HayeHue P, MOXeT ObITb OTpPEAeSeHO AHATUTUYECKUM METONOM C MCIIOJEOBAHIIEM COOTHOLICHIIH

(5) n (6)

llpuMeuvanns

i IlorpeliHOCTh ONpelNeNeHUs 3HaYeHUs Py aHanUTUYeCKMM METONOM He Jo/KHa fpeBuiats 10 % B
CPaBHCHUM C PE3ylbTaTaMM, NONYYEHHBIMH C MpUMeHenreM GauKepMeTpa.

2 AHUINTHYECKUH MeETOI He NPHUMEHSIOT, €C/IM WHTCPBAI BPEMEHM MeEXIZY OKOHUAHUEM ONHCIr0 U3MCHEHHS
HaNpSDKEHWST M HayaloM clieayioliero Mesee | c.

47231 Onvcanye aHalUTHAYECKOTo MeToda
st KaXg0H KPUBOW OTHOCHTENBHOIO U3MCHEHMS HANPSKEHHUS ONPEAC/HIOT BPCMA BOCLPDUSIIES
dnuxepa I B CEKYHIaX no opmyne

te= 2,3(Fd, )%, ()

rae d,,, — MaKCUM4JIbHOE OTHOCUTEIBHOE U3MEHEHWE HAlPSDKEHMs, KOTOPOE BHIPAXAETCS B MPOLIEHTAX
OT HOMUH@J1bHOTO HATpPSKEHMSI;
F — xosdduumeHT npupelneHusi, oNpenensieMblid B 3aBUCMMOCTH OT BUIA KPHBOMl M3MEHEHMs!
HanpsixeHus (cMm. 4.2.3.2).

CyMMa BpeMeH BoclipusiTus (birkepa Lt; st BCeX y4HThIBAEMBIX H3MEHEHW HALIPSDKCHMS B IIPE/Ieax
ofuiero uHTeppata epeMenu T, (B CeKynnax) sBjseTCS OCHOBHOM Ul OLIEHKY XPATKOBPEMEHHOM 1102hi
dnvkepa Py. Ecnu ofuinit untepsan speMedn T, 8bIOPaH B COOTBETCTBUM C 6.5, 1.€. ABRSETCS HEPHOADM
HaOMoNeHUs1, TO

Py=(Z tf/Tp)VB’2 (6)

4232 KosdpdbuuxeuT nmMpUBeneHHUS
KoadduumueHT npuBencHLst mpeodpasyeT KPUBYIO OMHHOYHOTO OTHOCUTEIbHOTO M3MEHEHUS Hallps-
xenus d(t) B sxBUBATeHTHOe 3HaueHue 1036l paukepa (Fd,,,,)-

IlIpuMeyaHuns

1 KoshdHuneHT npuBeeHAS Ut CTYTICHUATBIX U3MEHEHHI HANPsiXeHNd paBeH ¢AuMHULE.

2 KpHBas OTHOCUTEAbHOIO U3MCHCHMSA HaNPSDKEHUST MOXeT OBITE H3MEPeHa HENIOCPECTBSHHO {CM. PHCYHOK 1)
WM pacCYMTaHa 1o CpeaHEKBApaTHUHBIM 3Ha4CHUAM ToKa. rorpednsieMoro UTC, B cOOTBETCTBUM C BbiPAXKEHUIMHU

(1)—(4).

KpuBasi OTHOCHUTEJbHOrO M3MEHEHUSI HaNpsDKEHMST MOXeT ObiTh MOJY4€HAa C MCIIONL30BAHHEM
rpadpuka HaOMIOACHUH B TeYeHUE ITOCIEeNOBATEIhHBIX IIEPUOLOB, paBHbIX 10 Mc.

Kosdpduunedt npusenennst F MoxeT ObITh omnpeleseH 1Mo pucyHKaMm 5, 6 u 7 npu ycjiioBuM, 4TO
KpPUBBIE OTHOCHTEJBHLIX M3MEHEHUH HANpsXKeHUsl COBMAJaloT C XapaKTepMCTUKAaMU, MPUBEACHHBIMMA HA
yKa3aHHBIX pucyHkax. [Ang onpenenenus F Heo6Gxoxumo:

- Ha#TH MaKCHMaJbHOE OTHOCHUTENBHOE H3MEHEeHMEe HampsiKeHus d .. (B COOTBETCTBMU C PHCYH-
KoM 1);

- HaWTtH BpeMsi T B MWUIMCEKYHHAX, COOTBETCTBYIOUIEC KPHUBOU H3MEHEHUS HAIpSIXeHWs, KakK
MOKa3aHO HA PUCYHKAX 5, 6 1 7, M vcxonst w3 3HaueHus T, onpenenuTs 3HaveHue F.

MMpumeyaHue— OTKIOHEHHE OT XapaKTEPUCTHK, (IPUBEACHHBIX HA PUCYHKAX 57, MOXET IPUBECTH K
HEJOITYCTUMbIM OlINOGKaM.

4
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424 Ucno-b3ovBanue xpusoit Py=1

B ciyyae U3MeHeHW HaupskeHus, UMEIOEX (hopMy MeaHApa, ¢ OTHOCUICALHLIM H3MEHCHUEM
ganpsikenust d rpaduk, mpusefeHHbit Ha pUCYRKC 4 MOXET 6GbITh MCIOAL30OBAH OIS ONIpCAeNeHus
OTHOCHUTEJIbHOIO M3MEHCHUS HaNpsIXEHUs, cooTBeIcTBYIOlero P, = | ang AaHHON 4acTOThl 1OBTOPEHUS
M3MEHEHHI HANPSDKEHUA. YKa3aHHOE OTHOCHTENbHOE U3MEeHEeHMe HampsikeHus o6o3HavawT d,,. 3Haye-
HHUE KPATKOBPEMEHHOIT 103b1 hiuKepd P, COOTBEICIBYIOUICE UIMEPEHHOMY 3HAYEHUIO BEIUYMIib d,
oIpeNeAsOT U3 cooTHowenus Py = d/d,,.

4.3 Omnetixa puTenpHO 103b1 humkepa Py

Haumensuyto 003y auxepa Py, onpedensirom ¢ coomeemcmeuu ¢ Memoouxkod, YCMaHoenenHou @
I'oCT 13109.

AnutensHyio no3y ¢daukepa P, onpeneasior misi MHTepRrajia HabiofeHus, pasHoro 2 u (cM. 6.5).
3navgenne P, ocobeHHO BaxHO oayduTh Rast TC. 1uTeIbHOCTh padoyero MMKIIA KOTOPBIX COCTaBAset B
HOPMAJibiLIX yeiroBUax Gonee 30 MUH

5 Hopmni

YcTaHoBAEHHbIE B HACTOSILLIEM CTAHAAPTE HOPMBI IPUMEHSIIOT K KOJNIEOAHUSIM HANPXKEHHUA U Prukepy
Ha ceTeBbix 3axumax UTC. n3MepeHHbIM WIH PaCCYUTAHHBIM B COOTBETCTBHM ¢ rpeboBaHvsIMU pasmena 4
npn coBNIOREHKH YCIOBHIT MCIBITAHMIM, YKa3aHKbIX B pasaene 6 u npwioxedwn A. Mcrbitanust, ripose-
JIEHHBbIE [IJI5 [IOATBEPXKNEHMAS. COOTBETCTBUSI YCTAHOBJIEHHLIM B HACTOSIIHEM CTAlAPTe HOPMAM, paccMal-
PMBAIOT Kak TUIOBbIE.

Hacrosuuil cTaHzapT ycTaHABAUBAET CAELYIOLULUE HOPMBbI:

- KpaTKoBpeMeliHas no3a ¢uiikepa P, He nospkHa npesbiuiats 1,0;

- LnTeapHasA no3a ¢uukepa Py, He noskHa npesbiuiars 0,65;

- YCTAHOBUBLLEECS OTHOCUTEJIBHOE U3MEHEHUE HanpsixkeHUs d, He JOJLKHO mpeBeiath 3 %;

- MAaKCHMQThHOE OTHOCHTENbHOE M3MEHEHUE HATIPSLKeHUst d,,, He AOJDKHO fipesbiuath 4 %;

- XApaKTepHUCTUKA OTHOCUTEIBHOTO U3MEHEHMUs HalpstkeHdus d(t) He MOJOKHA npeBbiiath 3 % mnist
UHTepBaJa BpeMEeHM U3MEHCHUS HampsikeHusi, 6onpuiero 200 Mc.

Eciin u3MeHeHUsT HaMpsiKeHUs! BHI3BAHbI PYYHBIMU TMEPEKMIOUEHHSIMU WM 4aCTOTZ MX 1I0BTOPEHHUS
MeHsbile 1/4, HopMbl P, u Py, He ycraHapiuBaroT. B ykazaHHBIX cayyasix IpUMEHSIIOT HOPMBIL, OTHOCSAIIMeCs
K d,, d. ¥ d(t), yMHOXeHHbIe Ha 1,33.

YcraHOBNEHHBIE B HACTOALLEM CTaHIapTe HOPMBI He IPUMEHSIOT Mpu otk ioveHusx TC u npepbisa-
HMSIX HAPSDKEHUSs, CBSI3aHHBIX ¢ aBAPUWHBIMHU YCIOBISIMHU.

Ombop obpazyoe TC npu ucnsimaHusx HQ COOMEEMCMEUE HOPMAM, YCIMAHOGAEHHBIM 6 HACMOAUEM
cmandapme, OCyUWEeCmeAsOMm 8 COOMEeMcmeuy ¢ mpebosanusmu, YKa3aHHIMU HUNCE, ecau UHble mpeGosaHus
He ycmanogaensl ¢ cmandapmax Ha epynnst TC uau TC kouxpemnozo guda:

- npu ucnbimanuax onvimubix TC ombupaiom He Meree mpex o6pasyos, ecau useomoeneno boaee mpex
usdeaui, u ece obpasyvi, ecau U30MOBAEHO MPU U MeHee uzdeani;

- Koau4ecmeo 06pasyos, nooeepeaeMblX UCHBIMARUAM HA ROMEXOYCMOWHUEOCHb 6 YCAOGUAX CePULiHO20
npouszeodcmea, ycmanagausaiom 6 TY na TC KoHKpemH0o20 muna uau 6 npoepamme UCNbIMAHULL,

- Oas cepmuduKayUOHKbIX UChbimanull ombupaiom odun obpasey. B 060CHOGAHHBIX CAYHAAX NG peuteniio
opeana no cepmugurayuu vucio 0bpasyos moxcem boims yeeauuerno, TC edunuunoeo ewvinycka (umnopma)
ucnbmbieaiom Kaxcooe ¢ omoeabHOCmu.

Hopmu konebanuii nHanpaxcenus u gaukepa, evizvieaemvix TC, cuumarom ebiMONHEHHbIMU, €CAU 6ce
ucnvimarteie 06pasysl y0061emeopaom HOPMAM HACMOAWe20 cmandapma.

6 Ycnosug MCIBITAHHIM

6.1 O0mme monoxenus

HcmpiTaHust He IOJUKHBL TPOBOAUTLCS NpUMeHUTeNbHO K TC, co3gaHne KOTOPbIMU 3HAUUTEIBHBLX
KoneBGaHuil HanpsukeHus win GiMkepa MajoBepOsiTHO.
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st uenpitannit TC Ha cOOTBETCTBUE HOPMAM, YCTRHOBICHHBIM B HACTOAIIEM CTANIAPTE, UCAOMb-
3YIOT UCTILITATE ILHYIO YCTAHOBKY, CXeMa KOTOpOM NpUBeieHa Ha pucyHke 1.

HcnbiTatesbHasi YCTAHOBKA BKIIOUAET:

- UCMbITATENbHOE HaNpsiKEeHUE sfeKTpornuTaHust (cMm. 6.3);

- CraHupapTHoe TosHoE coltpoTubieHne (cM. 6.4);

- UTC (cMm. ripunoxelive A);

- ecu Heobxonumo, pnukepmerp (cMm. FOCT P 51317.4.15).

OTtHocHTenbHOE H3MeHernHe Hanpsikenust d(t) MoxeT ObITh M3MEepeHO HENOCPEACTBEHHO WM pdc-
CYMUTAHO MO CPENHEKBAAPATAYHDLIM 3HAYEHUIM TOKA, KaK yKa3zaimo B 4.1. [1ns onpenenetius KparKoBpeMeH~
Ho# no3bt dunkepa Py, coznaBaeMoit UTC, nonxkeH ObITh NPHMEHEH OUMH M3 MCTOUOB, NPUBENEHHBIX
B 4.2. B cOMHUTENBHDbIX cllydasX 3HayeHue Py N0XKHO OBITh U3MEPCHO HTATOHHLIM METOOM € HCIIONb30-
BaHUEM (AMKepMeTpa.

MMpumeyanune— Ecnn UTC npeacrasasie1 coboii cuMme rpyutoe tpexdastoe TC, AoMycKdeTCs 13MepaTh
JIALLL OJHO M3 TpeX (ha3HbIX HaMpsSDKEHUH.

Hensimanus wa coomeemcemeue mpeb06AHUAM HACMOAWEZ0 CIMAHOAPMA NPOGOOSM NPU HOPMAALIbIX
KAUMAMUYECKUX YCA0BUAX!

- memnepamype OKpyxcawezo eosdyxa (25t 10) °C;

~ OMHOCUMENbHOU 8AdXCHOCIU 6030yxa 30—80 %;

- ammocgpepriom dasneruu 84— 106,7 klla (630—800 ma pm. cm.),
ecau uHvte mpebosanus He ycmanoeaens: ¢ cmandapmax na epynndt TC uau TC konkpemnoco euda.

Cpedcmea usmepenuil, npumernaemoie nPu NPosedeHuU UCRbIMAaKUl, D0ANCHbI BbiMb NOGEPEHBI 8 COOMEem -
cmeuu ¢ [4]. Henvimamensroe o6opydoeaiie doaxcio 6bims ammecmoeano ¢ COOMeemcmeul ¢ mpeboeanuamu
TOCT P 8.568.

6.2 IlorpeumHocTs H3MEpeHuUi

BesiuuHa Toka nonkHa GbITh M3MCPEHA ¢ MOIPEIlHOCTbIO He Gonee 1 %. Ecin BMecTo aKTHBHOrO
¥ PEaKTUBHOI'O TOKOB U3MEPSTOT (ha30BLI YTOJI, OTPELIHOCTL U3MEPEHMS He JOJKHA MTPeBbILIaTh 2 rpajt.

OTHOCUTENbHOE U3MEHEHHE HAIpsDKeHUsT d HOTKHO ObITh W3MEPEHO C MOrpelrHocThio Metiee =8 %
(no OTHOWIEHUIO K MAKCUMATBHOMY 3HaueHuIo d,,.). [ToHOe comnpoTusieHue Lieu, BKIICUas BHYTPEHHee
CONIPOTHBJIEHHUE UCTOUHMKA KCIIBITATENILHOIO HAMPSDKEHMst DIeKTponuTaHus, Ho uckitovasi MTC, xomkio
ObITH PaBHbBIM 3HAYCHUIO CTAILIAPTHOI'O COIIPOTHUBIICHHUS. CTabWIbHOCTb ¥ 3HAYEHUS HOIYCKOB DICMCHTOB
YKa3aHHOTO TOJHOTO COIPOTUBICHUS JOKHb! 00eCNeYNBaTh CYMMAPHYIO OTHOCHTEbHYIO TIOTPEIHOCTD
onpenejaeHus: BenuuuHel d Mexee =8 % B TeueHMe BPEMEHU UCITBITAHMIA.

NpuMeyanye-- YKasanibli HUXE MCTOA HE IPUMEHAIOT, €CIM M3MEpSEMbIC BEJIUYMHBL BAM3KKM K
HOpMaM.

Ecay nontoe conpoTuBiIeHUE HCTOYHUKA UCTILITATELHOTO HAMPSDKEHNST 3CKTPOITUTAHMS HE MOXET
OBITh TOYHO YCTARHOBJIEHO, HATIPUMEp, B C/1ydae, KOTAA YKA3aHHOE ITONHOE CONPOTHRIEHUE MONBEPXKCHO
HENPENCKA3YeMBIM U3MCHCHUSAM, JACMYCKAETCS BKIIOYATb MEXY UCTOHUKOM HAIPKCHUS M 32XUMAMU
HUTC xoMIUleKCHOE COMpOTUBIEHME, aKTUBHASI M PEAKTHUBHASL YaCTM KOTOPOIO pPaBHbI COOTBETCTBEHHO
aKTMBHOW W pEakTHMBHOW 4AacCTM CTAHAAPTHOIO [OAHOrO COMPOTUBICHWS. 3aTeM IIPOBOAAT W3MEpeHus
HaNpsKeHUW Ha 3aKMMAaX UCTOYHMKA, MOAKIIOYEHHBIX K CTAHAAPTHOMY IOJIHOMY COMPOTHUBJICHHIO, U HA
saxkumax MTC. Inga npuMeHeHuUsl pe3yjibTaToB U3MEPEHUN HeOGXOAMMO, YTOOEI MaKCHMAJIbHOE OTHOCH-
TEAbHOE W3MEHEHUE HAamnpsixeHus d.., U3MCPEHHOE Ha 3KMMaX MCTOYHMKA HANMPSXKEHWsI, COCTAB/ISLIO
Meree 20 % OoT MaKCMMAaIBLHOTO OTHOCUTENBHOTO U3MEHEHNsT Hanpspkenus d ., Ha 3axumax UTC.

6.3 HcobiTaTelbHOE HANPKEHNE JNEKTPONHTAHUA

WcnpitaTe/IbHOE HAMTPSDKEHUE DJIEKTPOTIUTaH S (HaNpsiKeHUe XONOCTOro X0/1a) A0XKHO ObITh PABHbIM
HOMUHaNbHOMY HanpsokeHuto anekTponutanusg UTC. Ecau UTC paccuutatio Ha npUMeHEHMe Pa3iIMYHEBIX
HAIpSXXKeHWH DJIEKTPOIIATAHNS, HATIPSDKEHUE TIPY MCIIBITAHUAX IOJDKHO cocTaBisite 220 B ans onHodas-
Hbix TC u 380 B (nuseitHoe Hanpspkenue) 1is Tpexdasabix TC. OTkioHeHWe UCBITATEIbHOIO HAIIpsiKe-
HHUA OT HOMUHAILHOIO 3HAYEHUs JOJXKHO ObITh He Gojee +2 %. YacToTa JICKTPOITUTAHMS JOJUKHA ObITh
B npepenax 50 g £0,5 %.

KoaddpuuneHT HCKAKEeHNS CHHYCOMTANbHOCTH KPUBGH HANIPSLKCHUS HE OJLKEH ripeBbnuath 3 %.

Konebanus MCITHITAaTE/IbHOTO Hanpsikelua B Tedenue ppemenun ucibitaduit TC ponyckaercs He
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VUMIbIBATE, coiiv KpaTKoBpeMeliHast no3a daukepa P merpiuc 0.4, Buittonenue 5ro10 yLI0BUS A0TKHO
ObITb TIPOBEPCHO 11CPC/L HAYAIOM M T10CC OKOHYAHMSI KAXKIOI O HCITLITRH S

6.4 Cranpaprroe nosHoe COnpoTHBIEHHE

Cranpgapritoe 1onHoe corpotusnerue 11 MTC nipedctapiseT coO0H MONHOE COTPOTUBICHUE,
MCNONB3yCMOC NPK pacyeTax ¥ U3Mepeluu OTHOCUTEAbHbBIX U3MEHCHUIH Hanpsaxenust d ¥ BeJyuH P
u P

3HavyeHYUs NOJHOTO COMPOTHUBACHUS PAa3JIMYHBIX DJICMCHTOB NMPUBCACHBl HA PUCYHKE 1.

6.5 Ilepuon nabmoneuus

HMepuoa nabmonenus T, 15 oLeHKHU 1103 BvKepa NPU U3MEPEHUAX ¢ ncneanL3oBanueM diHkepmeipa
U UPHEMCHEHUY METOA MOMELIIUPOBAHUS I aHATUTUYECKOTO METONA A0JXKEH COCTABISIb:

- st P T, = 10 mun;

-mst Py Ty =24

[lepron HabAOACHUS HOIKEH BKINIOTQTh Ty 4aCTh 110J1HO1 0 paboycro nukia, B reverve kotopoit MTC
[IPOU3BOAUT Haubonee HeOJIAroPUSTHYIO NOC/IEI0BA1€bHOC T U3MEHCHUI HAIIPSIXEHUS.

ITpu onpeneneHun KpaTkoBpeMeHHOi 1036l dnukepa P, pabounii 1THMK NOBTOPSIIOT MEPHOSHYECKH,
€CJIU MHOE HE YCTAHOBIEHO B HPUAOXKCHUM A. MUHUMAIBHO HEOOXOAUMOE BPEMS TOBTOPHOTO BKAOYEH USI
(nepesanycka) UTC sximovalor B nepuon tabmonetins, ecin UTC npekpaniaer padoty aBroMaTHUECKH B
KOHIIC paboyero HMUKAA, NMPOfOKUTENBHOCTb KOTOPOIO MEHbIIE, YeM [IeproN HaGI0IeHUS.

Mpu onpencnenuu mmrensHoil 1o3bl (umkepa Py, pabounii wmki He 1HOBTOPSIIOT, CCJIM MHOE He
YCTAHOBJEHO B NPUIOXKEHUU A, B TOM ciiyuae, korga MTC umeer niureibHocTs paboyero UMKIA Metiblie
2 4 ¥ B HOPMWIbHBIX YCIOBUSIX HE NPEeIHA3HAUCHO It MPOAOIIKUTENBHOIO HyHKUNOHUPOBAHUSI.

ITpumeyanue— Hanpumep, ecin UTC nmeer padoduil LMK NPOACIIKATENLHOCTHIO 45 MUH, U3MEPAIOT
[11Th TIOCTICAOBATEALHLIX 3HaueHUit Py B TeueHue 50 vuH, v ocTaBuiiecs Ui NEPUoAd HabM0AeHUA 2 U ceMb 3HAYCHIH
Py IpMHUMAIOT paBHBIMH HYIO.

6.6 OOwuMe yCA0BUS HCILITAHMIA

O6uMe yeoBus UCTIBITAHWMN TIPY U3MEPEHNUY KoneOaH it HanpsKeHUst v GuimKepa NPUBOASITCS HIKE.

Ans TC sumos, He YKa3aHHBIX B MPUJIOKECHUHU A, MOJOXEHUST OPIraHOB YIIPABJIEHUS] MIIW aBrOMaTu-
YeCKMe NMporpaMMbl JOKHBI OBITh YCTAHOBICHbBI TAKMM 006pa3oM, YToObl obecrieduTs Co3jaHue Hanboee
He6aroUPUSITHON MOCTeI0BATENBHOCTY U3MEHEHUM HanpskeHus. [lpy 3TOM MCMONB3YIOT TOJNBKO Te
KOMOMHALMAKU 1OJIOXEHUN OpraHoB 3JIEMEHTOB YIIPABACHUS WJIM aBTOMATHUECKUX POIPAMM, KOTOPbIE
yKa3aHbl U3TOTOBHTENIEM B TeXHUYECKOM JOoKyMeHTallMK Ha TC, WAM TC, KOTOPbIE MOLYT ObITh UCIIONB30-
BaHbl NpH 3Kcryataumu TC. YacTHble yenosus ucliitaiuit 51t TC BMOOB, He YKa3dHHbBIX B 1LPIIOXKE-
HIIW A, pacCMaTpuBaroOTCsl.

TC nonxHo ObITh UCITBITAHO B KOMIIICKTE, NPEACTABICHHOM Usro1oBuTeeM. [lepel MenbITaHKsIMU,
pr HEOBXOOWMOCTU. NMPOBOAAT NpeABapUTeNbHYI0 MPOBEPKY 3NEKTPUUCCKUX NPUROIOB, C TeM UTOOLI
Pe3YNBTaThl COOTBETCTRBOBAIIM HOpMAlbHOM akciutyarauuy TC.

[1pn onpeaeseHMM MAKCHManbHOIO OTHOCHTENbLHOTO M3MCHEHMS! HanpsikeHust d,.,, CBA34HHOIO ¢
riyckom anektpoasuratessi TC, HOMyCKaeTCs poBOAUTb U3MEPEHHSI TIPH 3aTOPMOXKEHIIOM POTOpE.

Dast TC, uMerolMX HEeCKOJILKO OTACIbHO YIPaBASAeMbIX [lelleil, MPUMEHSOT CAEAYIOLIME YCIOBUS
VICTIBITAHUU!

- K&XJIYIO 1{eMb, NPeIHA3HAYEeHHYIO [JIsT OT/eIbHOrO UCIOJIb30BAHMS, pACCMATPUBAIOT KaK OTAE/IbHbIA
aneMeHT TC, npenycMatpuBasi, 4HToObl yKazaHHbie LUCIM HE ObUIM BKJIIOYEHBI OLHOBPEMEHHO;

- €ClKM yIpaBlieHWE OTACJbHbIMM HENsMM IMIpedrnofaraeT vux OJHOBPEMEHHOE BKIIOUCHWUE, TO B
KauecTtse otaespHoro aneMenTa TC paccMaTpuBaioT Ipynity 0J1HOBPEMEHHO BKITIOYAEMbIX LICMER.

Jetanbhelie yenoBusa vcnbitaHuit 1ig TC HEKOTOPbIX BUAOB MPUBEIAEHb! B NPHIOKEHHU A.
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S — MCTOYHMK ~JIeKTponuTaHus, Uy — HalpsXcHUE XOZ0CTOTO XOAa UCTOUHMKA B cooTBeTcTBUM ¢ 6.3; Ra, RN — axtushbic s5e-
MEHTBI CTAHAAPTHOIO NOMHOIO COMPOTURICHH; jXA, JXN — PEAKTUBHBLIE 3JIEMEHTh] CTAHAAPTHOTO MOJKHOTO CONMPOTHRIICHMA,
Li. L2, L3 — ¢asubie npoBoaa, N — HeilTpabHbIl niposon; M — cpeIcTBO U3MepeHH#

MCTOUHMK 2IEKTPONMTAHUS S ConePKNT reHepaTop HanpsokeHust snekrponutadus Uy v ctaHmapTHOe NOAHOE
CONPOTUBNIEHUE 7 C BJIEMEHTAMMU:

Ra = 0,24 OM; j X5 = 0,15 Om Ha yacrore 50 I'u;

Ry = 0,16 Om; jX§n = 0,1 Om Ha vacrote 50 I'u.

DEMENTHl CTAHAAPTHOIO TIOJIHOIO CONIPOTHMEBACHMS BKJIIOUAIOT MOSIHOE COTIPOTHRIEHME rewepatopa. Ecnn
NOJIHOE CONPOTUBIICHUE UCTOUHMKA 3JIEKTPOIMTAHUS TOYHO HE YCTAHOBNEHO, cM. 6.2.

M pumeyanyue— TpexdasHbie HATPY3KY, KaK TIPABWI0, CAMMETPUUHEI 1 311eMeHThl Ry 1 J X3 Aonyckaercs
HE YYNUTBIBaTb, €CNHU TOK B HCVITp'dJleOM FIPOBOAC OTCYTCTBYCT.

PucyHok 1 — Cxemd UCIBITAaTeNbHO YCTAHOBKM A1 MenbiTaHuit TC, noaxmoyaeMulX K onHo¢hasHbIM
W TPeX(ba3HBIM DJIEKTPUUECKUM CETHM
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Pucviiox 2 — CxeMa onipenesieHus orudaiomielf cpearckBaIDATHYHLX JHAYCHK!T HAlpshKe Hug
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Pucynok 3 — XapakrepucTuKa OTHOCHTEIbHOTO M3MEHEHHs HallpHXKeHUS
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Yncno nsmeperni B MUHYTY

IIpuMeyanue— Yacrora roBTopeHUst M3MeHeHUl HarpskeHus 1200 1/MuH cooteeTcTBYeT dMnnKepy ¢
yactoroil 10 'y

PucyHok 4 — Kpwusas mna Py = | nipu u3MeHEeHMSX HanpsiKeHuda, orudajomas KoTopbix nmeer GopMy MeaHapa
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Prcynox 5 — Koadduimenrt npuseieHHA 414 ABYXCTYNEHYATBIX ¥ JIMHEHAHO U3MEHSIOIUMXCH XapaKTepUCTUK
OTHOCHTESTHHOTO W3MEHEHMSI HAaNpPSOKEHUS
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Pucynok 6 — KoabodHlineHT IpuBedeHUs] W15 TIPSIMOYTONbHLIX M TPEYTONbHbIX XapaxTepHCTHK
OTHOCHTENIBHOTO M3MEeHEHHS HanpsoKeHWs
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Pucyrok 7 — KoaduuueHT npuBencHus Uit XapakTePUCTUK OTHOCHTENLHOTO U3MEHEHUS HAMPIKEHHs,
BBI3BAHHBIX TIYCKOM 9JIEKTPHYECKHX [IBUraresneil
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[TPUJIOXKEHHE A
(obsizaTensHOE)

IIpumenenne HOPM H YCJI0BHA THHOBBIX HcnbiTanuii TC xoHkperHoro Buoa

A.l YcaoBua HCnbITaHWI X8 KYXOBHOIO 000pynoBaHHs

JI1s1 KyXOHHOTO 0GOPYIOBaHUA, TIPEIHA3HAYCHHOTO LTSI UCTIOIb30BaUU B GLITOBBIX YCIOBUSIX, IUTHTEIBHYIO HO3Y
¢dnrkepa P, He onpenensiior. KparkospeMeHHYio 103y Gnukepa Py onpeaensior npyu ycranoBUBIIEMCS TCMITEPATYPHOM
pexuMe, 3a HCKIKYEHHEM CTy4yaeB, KOTa YKa3aHHbI peXXyM He obecTieunBaeTess KOHCTPYKIIMEN KYXOHHOro ofopy-
poBaHua. Kaxaplil HarpeBaTenb UCIILITHIBAIOT OTACNIBHO.

Al.l DNeKTponaAUTKH

DREKTPOTUTMTKY MCTIBITBIBAIOT ¢ MCITOJIb30BAHHEM CTaHIAPTHOIO COCYAA C BOAOM, AMAMETP KOTOPOro paBeH
IMAMETpPy HarpeBaTesILHOIO dleMeHTa. BbicoTa cocyna 1 KOJMYECTBO BOAL yKasaHbl B Tabnuue A.l.

Tabnuua Al

!
ﬂuaMeTp HarpepaTeJIbHOro 3JIEMEHTa, MM BbICOTﬂ. cocyna, MM KOHPI‘{CCTBO BOOLI, T
!

145 Oxono 140 1000+50

180 Oxkono 140 1500+50

220 Oxkono 120 200050

Bo BpeMd MCHIBITAHUM KOMIIEHCHPYIOT IOTEPH Ha MCIapeHue BOABI.

DIIEKTPOTUTATKA I0JKHA YIOBICTBOPATh HOPMAaM, YCTAHOBAEGHHBIM B pasziesie S HacTOSALIETO CTaHAapTa, MPH Beex
YKa3aHHBIX HIDKE YCJIOBUSIX UCIIBITAHMH.

a) Mcnwradng Npu TeMneparype KMOEHUS

YCTaHaBIMBAOT peryaTop TEMIIEpPAaTyphl B MONOXEHME, IPH KOTOPOM BOJAa KUIMT. UcnblTanyus NpoBoasT nsTh
Pas W ONpenensiioT cpeJHee Mo pe3yAbTaraM HCIMBITAHWMI 3HAUYCHUE.

6) UcnbiTaHus npyu TeMnepaType XapkKH

Cocyn 63 KpbINKH HaNoJHSI0T CHIMKOHOBBIM MacioM Maccoli B 1,5 paza 6onpineii, UeM Macca BOlbi, YKa3aHHas
Bpille. YCTaHABAMBAIOT PETY;IATOP B MONOXEHHE, NIPU KOTOpoM TeMilepatypa pasHa 180 °C. KoHTponb TeMTiepaTypbl
MPOBOJIST C MOMOUILIO TSPMOIJEMEHTA, IIOMEIICHHOTO B cepeiMHy obbeMa Macna.

B) UcnbiTaH¥A nNpu NMONHOM AMAaNa3oOHe YyCTABOK MOIHOCTH

HcnbiTanys IpOBOAAT MOCNCAOBATENBHO U151 BCEX YCTABOK MOUTHOCTH TpU nieproae HabmoaeHus 10 mun. Ecnn
MOLLLHOCTb Pery.,JHpYeTCs LIaroBLIM PEry/IiTOPOM, UCTILITAHUS TIPOBOJAT IR KAXIOH CTYHEHH PEryIMPOBAHNA IIPH HX
ypcne He Gonee 20.

Eciy cTyneHyaroe peryiMpoBaHHe MOLIHOCTH OTCYTCTBYET, NOJNHLIN AHana3oH MOIMHOCTH pasfacasior Ha 10
PaBHBIX yacTeil. M3MepeHus HaYMHAIOT ¢ HauGOoJIbIIETO YPOBHI MOIIHOCTH.

Al2 [leuun pnqd Boimedyku xneda

TMeun wig Boineyky xjieba HCTIBITHIBAIOT MYCTHIMU C 3aKpbITOH ABEpliei. PerynupoBaHHe TeMItepaTypbl OCyllecT-
BASIOT TAKWM 00pa3oM, YToObl TEMITEPATYPA B FEOMETPHYECKOM HEHTPE NYXOBKH, U3MEpeHHAs ¢ ITIOMOLLbIO TepMOMapsl,
6bin1a paBra 220 °C ansg neyeit odobryHoro tuna y 200 °C ana meyeil ¢ tMpKyasuMei ropsyero Ro3ayxa.

Al3 Tpunn

I'pMAY HCTIBITBIBAIOT MYCTHIMM C 3AKPHITOM IBepIieii, 32 HCKIIOUCHHEM CJTy4aeB, KOrlla MHbIE YCIOBUA UCNBITAHUIH
yKa3aHbl B TEXHHYECKOMN JOKYMEHTaUMM Ha rpuib. [Ipn Hanuunm peryndropa reMneparypsl AOMXHB 6biTh nocieno-
BaTeNIbHO YCTAHOBJIEHB! PCXHMMbl HAaHMeHDbLUIeH, cpeaHeil ¥ Hambonbiueit Temneparypbl. Pervcrpupyior HanGonee
HebIaronpuATHBEIM ¢ TOYKH 3pEHUA M3MEHEHMIT HANPAXEeHMsT pe3yabTaT UCTIBITAHUH.

Al4 KoMOMHHMpOBaHHBE Neyu (Iedyb OANS BBHINEUYKH xaeba/rpuns)

KoMGHHHpOBaHHBIE TIe4H HCITBITBIBAIOT ITYCTHIMY € 3aKPHITON ABepuUcH. PerynnposaHne TeMriepaTypsl OCYIHECT-
BASIOT TAKMM 0GpazoM, YToOBl TeMIiepaTypa B TEOMETPUYECKOM 1IEHTPE JIeUr, U3MEPEHHasA ¢ NIOMOLIBLIO TEPMOTIAPHL,
6b11a paBHa 250 °C Hnd peanbHoO KOCTHKMMOIL TeMrieparype, Gmpkaiiel K yKasaHHo BeJIHUMHE.

Al5 MUHKpPOBOJNHOBLEIE HMEeYHN

MUKpPOBOJIHOBBIE TIEYH, @ TAKXKE KOMOUHMPOBAHHbIE [1€UX NPU BHITIOTHEHUA UMM DYHKIIMA MHUKPOBONHOBOM
NMeyy UCTILITLIBAIOT NTPYU HaMMEHBIIEH U CpeHel MOIIHOCTH, & TAKXKE NPH TIONOXEHWH PETY/ISITOPa TeMIIepaTyphl,
oBecnednBarLieM HAMBBLICIIYIO PEATILHO JTOCTHXHUMYIO TIPH PeryTMpOBaHUM MOUIHOCTh, KOTOPasy AOKHa COCTaBNATh
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He MeHee 90 % MakcHMablioil MOWHOCTY B Ieyb J0KeH ObLITh [IOMEIUeH CTEKNISIHHBIA COCYi, COACPXAUINI
{1000£50) r ronw:.

A2 YcioBHS HCHOBITARHH VIS CBETOBOTO 000pyAOBAHHSA

CBCTOBOG O60py,[lOBaHI/IC HCOBITHIBAOT ¢ JTaMNIaMy, MOIIHOCTDL KOTOPLIX OOJI2KHA COOTBETCTBOBATL TOfI, Ha
KOTOPYI0 paccynTaHo obopynoBaHue. Eciii cBeToRoe 000pYAOBaHUE PACCUUTAHO HA TIPUMEHEHHUE HECKOJIBKMX JTAMII,
HCIIBITAHUS MPOBOASIT C MCIIOJIL3OBAHUEM BCEX JIdMIT.

Hosei dnukepa Py n Py onpemensior ans ocBETUTEABHBIX MPHUOOPOB TONBLKO TEX BUIAOB, KOTOpPhIE ¢ HOILLION
BEPOSITHOCTBHIO BbI3bIBAIOT (NMKEp, HANpUMEp Ui CBETOBOro ODOPYAOBaHNA, IIPMMCHAEMOTO [IpH OCHEELieHUU
JHCKOTCK.

A.3 YcIaoBMS HCHbLITAHMI A1 CTHPAILHBIX MAIMH

CrupanpHble MalMHBI WCHBITHIBAIOT B PEXHME BBITIOJHCHUS MOHOM MPOrpaMMbl CTUPKH [P TeMIlepatype
poapl 60 “C npu 3arpy3ke A HOPMAIbHOM 3KCIUTyaTalMy B cootrsercTBum ¢ TOCT 30345.4.

Ilpu onpenenenun d;, dy., 1 d(t) MCKTIOYAIOT OZHOBPEMEHHOE BKIIIOMEHHE ABUTATe/lsi M Harpesavens. [Ipu
HCITBITAHUSIX, TIOMUMO M3MEHEHMI HANPSKCHUs, onpefensiior fo3u dnukepa Py u Py

A4 Ycnous BHCIBITAHMH VI CYIIHIOK Oapabamnoro THna

Cywnixu 6apabaHHOro THIIa 3arpyXaioT Maccoil 6enbsi, cocrapnsiiowicit S0 % ot Macchl, YCTAHOBIEHHOW LIS
HOPMAJIbHOM 3KCIUTyaTtalmu B cootBercTBum ¢ TOCT P MBK 335-1.

INpy HanuuuMK peryiupyolUX 3JEMEHTOB WUCIIBITAHWS JAOJDKHBI OBITh TMPOBEACHBLI IIPU TOJIOXKEHHMAX 3THX
3JIEMEHTOB, 00ECIEYNBAIOIINX MAKCUMAJIbHYIO 1 MUHUMQIbHYIO MOILHOCTD.

Ilpy ucnbITaHusIX, TOMUMO U3MEHEHMI HampsiXeHUs, Oonpeaensior no3u diavkepa Py v Py

A.5 YcJioBHA HCHBITAHMI VIR XOJOMMIbHHKOB

XoNoAMNBHHKHY OJNXHH paboTaTh NPOJOIKUTENLHO C 3aKPBITOM ABepblo. TepMocTaT YCTAHABIMBAIOT B MONO-
KeHre, obecneynBaoLlee cpelHee 3HaYeHHE TeMIIEpaTypbl B IMaTa3oHe peTyjiupoBaHus teMriepatyp. Kamepa gojokHa
OBITb DYCTON M XONOOHOW. VMI3MepeHusl TIPOBONAT nocie JOCTHXKEHHS YCTaHOBMBIUerocs pexunma. Jlossl ¢nukepa Pg
U Py Npy UCNBITAaHUSAX HE OTIPENENSIIOT.

A.6 YcioBHS HCTIBITAHMH JJIA KONHPOBAJILHBIX MALIMM, Ja3ePHIX NPHUTEPOB ¥ AHAJOTHIHBIX TEXHMIECKHX CPEACTB

TIpu onpeneneHuM KpaTKOBPEMEHHOU 103kl hnuKepa Py MCrbITaHMS NPOBOMAT HPH MAKCHMANIbHOM CKOPOCTH
KonupoBaHus (neqarn). OpurnHan s KOMMPOBaHUA (reyaTu) 4o/DKeH ObITh Ha Gesoil ypcroii Gymare, 6ymara [uis
KOTIMI o/XHa MMeTh Maccy 80 T/M2, ec/i MHOE He YCTAHOBIGHO B TEXHMUYECKOH AOKyMeHTalumu na UTC KOHKpET-
HOro THMa.

JtenbHyo nosy daukepa Py NpY MCIIBITAHMSX ONPEUC/SIIOT B PEXUME OXHIAHHS.

A.7 YcaoBus HCHBITAHMH 1M NbLIECOCOB

Hns npitecocos no3sl dnvkepa Py u Py 1ipn ucrnpiTanusax He onpeaensior.

A.8 YcJIOBHSL HCIIBITAMMIE 111 MHKCEPOB

Hns mukcepos Bo3sl divkepa Py 1 Py pB McnbITaHAAX He OIlpeleNisioT.

A.9 YCI0BHS HCHBITAHWH JUIS NEPEHOCHBIX AEKTPUIECKHX HHCTPYMEHTOB

JIns repeHOCHBIX 3JEKTPUYECKMX HHCTPYMEHTOB JJIMTENbHYIO N03Y dnnKepa P, npy UCIbITAHUSX He OIpeic-
ns01. Tlpy OTCYTCTBMM HArpeBaTeNbHbIX 3JIEMEHTOB B KOHCTPYKUWH NEPEHOCHOIO MHCTPYMEHTA KPATKOBPEMEHHYIO
nosy bnuxepa Py takxe He onpeaensor.

IIpy HaM4YMK HArpeBaTeNbHbLIX 371EMEHTOB Py ONPENensiioT Npu BKIIOYEHUH U HEIPEPHIBHOM (DYHKLUMOHUPO-
BaHHMM MEPEHOCHOTO 3EKTPOMHCTPYMEHTA B Teuenye 10 MuH. Eciul mepeHOCHBIN 51eXTPOMHCTPYMEHT BLIKIIIOYaeTCs
aBTOMATHUYECKHU, TIPMMEHSIOT TIPaBHIIo, YCTAHOBIEHHOE B 6.5 HACTOsIIEro CTaAHAApTA.

A.10 Ycaosusa ucnbrranmii st peHoB

s pydHbix eHOB UTMTETBHYIO o3y dumkepa Py Npu MCTIBITaHMSIX He onpelensior. s onpeneneHHs
KPaTKOBpeMEHHOI1 1031 PrnKepa Py BITIOYAIOT eH B pexXiMe HeNnpepblBHOro GYHKUMOHUPOBaHHUA B TeveHne 10 MUH
WM [0 TeX TP, MOKa OH He BBIKJIIOYUTCH aBTOMaTUYECKH, M B 3TOM C/ly4yae IIPUMEHSAIOT NPABKIO, YCTAHORIECHHOE B
6.5 HacToOfLIEro CTaHAApTA.

®eHbl ¢ PErYIUPOBKON MOIITHOCTH MPOBEPSIIOT BO BCEM IHANa30He MOLLHOCTEH B TedeHUE TIEPUOIa U3MEPEHUt
10 MuH. Eci MOHMIHOCTD PETYIUPYETCS LWArOBBIM PETYASITOPOM, UCITBLITAHUS TIPOBOMAST MUIA K&XKI0M CTyNeHU peryiu-
pOBaHUS TpK KX uucie He 6onee 20. Ecnu cryneHyaroe perynvpoBaHue MOIIHOCTH OTCYTCTBYET, TIOJHbBIA AXATIa30H
MOIIHOCTH pa3zaessitoT Ha 10 paBHBIX yacreil. U3Mepenus HaYMHAIOT ¢ HAaWOOJIbLIIETe YPOBHS MOLIHOCTH.

A.ll YcioBHS HCnbITAHHH 118 ObITOBBIX JMEKTPORHBIX YCTPOHCTB

[ist GBITOBBIX 3JXEKTPOHHBIX YCTPOMCTB MPU UCIBITAHUAX ONPEASSIOT TONBKO 3HaYeHHE dpax.

A.12 YcnoBus HCOBLITANHIA 3JIEKTPHYECKHX BOJOHATPEBATE/IEH NPAMOIO HArpeBaHHs

st sexTpudecKuX BoJoHArpepareieil NpsSMOro HarpeBaHWs 6e3 3JeKTPOHHOro yrpaBieHHd 3HaveHue d
OTIPEAE/SIOT TP BKIIOYEHUH B PEXXMM HauOombpluel NoTpebisieMoi MOWHOCTH P,y ¥ BBIKIIOYEHWH BOJOHArpeBarTeis
(nocnegosaresibHoCTh 0 — Py — 0).

A anexTpuyeckux BOACHArpeBare/iell NPSMOTO HATPEBaHMS C BJEKTPOHHbLIM YIPABJIEHUEM YCTAHABIWBAIOT
TEMIIEPATYPY M CKOPOCTb TPOTEKAHUSI BOJbl TAKMM OOpa3oM, uToObl MpH M3MEHEHUM CKOPOCTH [POTEKAHMA BOIBI
rorpebssieMas 3JeKTpUYEcKass MOIUHOCTb MOIJIa OLITh U3MEHeHa OT P, 10 P .y, nipuuem P, Npeacrasisier coboit
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MAKCHMMaIbHYIO MOUIHOCTb, KOTOpast MOXeT ObIThb AOCTHUIHYTa B BOAGHarpemarelc, a P, >0 npedaciapisict coboit
MUHHUMJ1bHYIO MOILUHOC1b, KOTOPAsi MOXET ObITh YCTAHOBNEHA

[l priMeyaHHe— g HEKOTOPLIX U30EaHit MAKCMMalibHast MOMIHOCTD P,y , KOropas Moxer ObiTh peasibHO
LOCTMTHYTA B BOJOHArpeBATE/e, COCTARNSET BEIMUMHY, MEHBLIYI0O HOMMHATLHOW MOLUHOCTH

YcTaHOBICHHYIO TEMIIEPATyPy BOAbl NOAKEPXMBAIOT HEM3MEHHOM B TEUEHHE BCETO BPEMEHU MCIbITaHMIA

HauywmHasl co cKopoCTH IIPOTeKaHMs! BOJbl, COOTBETCTBYIOWEH MOILHOCTH P .y, HEODXOOUMO CHMXATh CKOPOCTD
NpoTeKaHus, pa3buB AMaANa3oH ckopocreil Ha 20 NpuONU3UTENLHO paBHbIX CTYTIEHEH, 1O CKOPOCTH, COOTBETCTBYIOLIEH
Pun 3aTeM BHOBb YBEIMHYMBAIOT CKOPOCTh NIPOTEKANUS BOABI C YHETOM YKA3aHHOro pa3sOMeHMs AMara3oHa cKopocrei
Ha 20 npuOIU3UTENIbLHO PABHAIX CTYNEHEH N0 CKOPOCIN, cooTBercTByloiek Py ., Ans xaxnoit us ykasanubix 40
CTYNEHEH OTIPENeNsIoT KPaTKOBpeMeHHbIe 103bl pnukepa Py, MamepeHns HauMHAIOT 1IpK JIOCTHXEHUM YCTaHOBUB-
LUerocsd pexuMa, T e. He MeHee 4eM yepe3 30 ¢ nocyie M3MeHEHHs CKOPOCTH MPOTEKAHUS BObI

[ITpumeuyanue— JlomyckacTca onpenensTh 3HaueHue Py | 110 peynsTataM u3MepeHui B Tevenue 1 MUH

Kpome Toro, B TeyeHHe nepuoda HabnoneHHsa 10 MUH onpeae/siOT 3HaYeHUE KPATKOBPEMEHHO H03bl (InKepa
Py, BbI3bIBAEMOro BKJIIOUEHWEM M BHIKTIOYEHMEM BojoHarpesaTenst s 310ro noTpebiieHre MOLHOCTH B TCUCHUE
YyKa3aHHOTO repuoja HabmioaeHNs ABax/abl Haubonee GbICTPHIM CIIOCODOM M3MEHAIOT MeXAy 3HadeHusMu P = 0 un
P = P, (nocnesoBareTsHOCTh O — Pyyy—0 — Poax — 0) Pa6Gouynit LMKA BOAOHArpeBaTesid AONKEH BK/OUaTh
3HayeHue MOULIHOCTH, pasHOU 50 % oT Py, B TeueHHe S MUH

PesynpTrpymoliee 3HaueHNe KPaTKOBpeMeHHOM 103bi duinkepa P, BRIUMCIAIOT No dhopmyine

1=40
1
Py = [Pst,23 + 2{6 Z (Pqt, \)3 ]1/3

1=1

11 CPABHMBAIOT CO 3HAYCHMEM HOPMbI, YCTAHOBJICHHBIM B Pa3fiefic 5 HACTOSALLEro CTaHAApTa
JnrensHyio 103y davkepa Py npu UCNbITAHUAX HE ONpeaendioT
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